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(Currcmly Amended) A method for fabricating a portion of an integrated circuit on a 

semiconductor substrate, ike method comprising: 

: substrate; 



forming a thin insulate over the substrate; 
d4p ^aWghdicle«nc coasts ^ 
perking a hydrogen-oase* anneal on the high-k materia.; and 
pLminganoxygen^a^^ 
and oxygen-based anneals occur se<raentiaJly. 

■> (Original) The method of cWm 1 firtbereompTising: 

Steeling a first temperature, a firs, prossum, and a fi^Un^ tbrtfte hydrogen-based 

' selecting a second temperature, a second pressure, and a second time for the oxygen- 
based anneal. 

3 (Original) The method of claim 2 wherein the firs, temperature is selected from a 
^bmeenabouiSOO-Candabout .(WO^thef^p^eissd^dfi^tamge 

about 10 seconds and about 10 minutes. 

4. (Original) The method of claim J wherein the first temperature is about 800 «C. the 
f, f stpressu«U 9 boui40ton, a ndthcfimtin M is a bout 1 minute. 
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5 (Original) T*emc*<*oiMm2«^<te^i«t^'°^^ fmmi 
nmpbdwccn about 7O0«C and about 900 «C. the second pressure is selected ftom a range 
toweo, about 1 mfUitorr and about 10^.^ the «eo»d lime i. W teC^&o».««^bel^ 
about I second end about 300 seconds. 

6 (Original) Tbc method of claim 1 farther comprising selecting a fir* chemical for the 
hydrogen-based anneal and a second chemical fot the oxygoftosed arnica., wherein the ftmand 
second chemical* are selected based on a chemical composition of the high* material. 

7. (Original) The method ofebim 6 wherein the first chemical is selected torn the 
group consisting of: 

NH,;cnd 
SiH4, 

8, (Original) mmcthodofcWmuwhcremthcsec^ 



Or, 
NiO; 
NO; and 
DA 



o. (Oriental) Ttemcthodof claim I wherein the high* materia) is deposited using an 
atomic layer deposition (ALD) process. 
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10. (Origmat) The method of claim 9 wherein the high* materia! is HID* and whereto 
the method fimher comprises sdecttng en HfO* deposition temperature from a range between 
about 200 *C a*d about 400 *<X and selecting a depositioa depth from a range between about 
3 Angstroms and about 75 Angstroms* 

It. (Original) Tht method of claim 10 wherein a plurality of c^lesoffccALD process 
are performed until the selected deposition depth is attained 

IX (Original) The method of claim I wherein the substrate comprises diamond. 

13. (Original) A method tor fabricating a portion of en integrated circuit on a 
semiconductor substrate, the method comprising: 

placing a pseudo-substrate in a process reactor, 
applying a loading treatment to the pseudo-substrate; 
removing the pscudo-substmte from the process reactor; 
placing a device substrate mto the process reactor: and 
forming a poly-silicon layer upon the device substrate. 

14 . (Original) The method of claim 13 wherein the pseudo^substrate comprises a 
material selected from the group consisting of; 

silicon; and 
diamond. 

1$. (Original) The method of claim 13 further comprising: 

selecting a first temperature, a first pressure, and a first time for the loading treatment; 

and 

selecting a «co<*» temperature, a second pressure, an4 a second lime for ihc poty^iUeon 
layer formation. 



Application/Control Number: 10/763,643 
Art Unit: 2800 

16. (Original) The method of claim 15 wherein the first temperature is selected from a 
range between about 550 °C and about 750 °C the first pressure is selected from a range between 
about 0.1 ton and about SO lorr. and (he first time is selected ftom a range between about 1 
second and about 5 minutes. 

1 7, (Original) The method of claim 16 wherein the first temperature is about 625 °C> the 
first pressure is about 40 torr, ami the first time is about I minute. 

IS. (Original) The method of claim 15 wherein the second tcmnciature is selected from 
a range between about 700 C C and about 900 *€, the second pressure is selected from a range 
between about I miUitmr end about 760 ton, and the second time is selected ton a range 
between about I second and about 20 minutes. 

1 9. (Original) The method of claim 13 further comprising selecting a chemical for the 
loading treatment. 

20. (Original) The method of claim 19 wherein the chemical is selected from the group 
consisting of: 

H a ; 

NHj;and 
SiH* 

21. (Original) The method of claim 13 wherein the loading treatment is performed 
within the same process environment as the poly-silicon formation. 

22. (Original) The method of claim 13 wherein the loading treatment ts performed 
within an individual process environment 

23. (Original) The method of claim 13 wherein the loading treatment employs a plasma. 
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24, (Original) A method for fabricating a portion of an integrated circuit on a 
semiconductor subsrr&ic, the method comprising: 
cleaning the surface of the substrate; 
forming a thin insulate over the substrate; 

depositing a high eUctcctrte constant (feJgMc) material over the thin insulate; 
performing a hyrfrogcn-hascd aratcaJ on the high-* material; 
performing an oxygen-bascd anneal on the high-Jc material, wherein the h>4ragen4>ased 
and oxygen-based anneals occur sequentially; 

Wiving a loading treatment to the high-it material; ami 

formlngapor^siltcon layer on the treated fugh-k iimtcria!, wherein the loading treatment 
and poly-silicon deposition occur sequentially* 

25. (Currently Amended) The method of claim 24 further comprising; 

selecting a first tempmture, a first pressure, and a first time for the h>dm^based 

anneal; 

selecting a second temperature, a second pressure, and a second time for the oxygen- 
based ame&lr anneal: 

selecting a third temperature, a third pressure, and a third time for the loading treatment; 

and 

Meeting a fourth temperature, a fourth pressure, and a fourth time for the poiy^ilicon 
layer formaiioa 

2o\ (Original) The method of claim 25 wherem the first temperature is selected from a 
range between about 500 X and about 1000 °C, the first pressure is selected from a range 
between about a I torr and about 760 torr, and the first time is selected from a range between 
about 10 seconds and about lOminutcs, 
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27. (Original) The method of claim 26 wherein the first temperature is about 800 °C, the 
ft^pt^feisal>om40torr,aialffl^ I nrinute. 

28. (Original) The method of claim 25 wherein the second Jempcrature is selected from 
a mage between about 700 «C and about 900 «C. the second pressure iS selected from a range 
between about I miJHtorr and about 10 torr. and the second time is selected from a range between 
about 1 second and about 300 seconds. 



29. {Original) The method of claim 25 wherein the third temperature is selected fiom a 
mnge between about 450 «C and about 650 °C f the third pressure is selected fiom a range 
between about OJ torr and about 80 tort, and the third time is selected from a range between 
about 1 seconds and about S minutes. 



30. (Original) The method of claim 29 wherein ^ctm'rdtcmrxraiurti$ about 504) °C» 
the third pressure i$ about 40 torr, and the time is about 2 minutes. 

3L (Original) T^c method of claim 25 whemn ite foijrih t 
range between about 700 «C and about 900 *C the fourth pressure is selected from a range 
between about ! milHtorr and about 760 torr, and the fourth time is selected from a range 
between about 1 second and about 20 minutes. 



32. (Original) The method of claim 24 further comprising selecting a first chemical for 
the hydmgen-basod anneal, a second chemical for the oxyget^bascd aro*ea!» and a third chemical 
for the loading treatment, wherein the first, second, and third chemicals arc selected based on a 
chemical composition of ihe higb*k material. 
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33. (Original) The method of claim 32 wherein the first chemical is selected from the 
group consisting of: 

NH»;and 
SilU 

34. (Original) The method of claim 32 wherein the second chemical is selected from the 
group consisting o£ 

Or. 

NO; and 
0*0. 

35. (Original) The method of claim 24 wherein the high«k material is deposited using an 
atomic layer deposition (ALD) process. 

36. (Original) The method of claim 35 wherein the high-k material is HflOj. and wherem 
the method forthzr comprises selecting a HiTh deposition temperature from a range between 
about 200 *C and about 400 C C and selecting a deposition di^h from a range between about 

3 Angstroms and about ?$ Angstroms, 

37. (Original) The method of claim 3$ wheremap!u?aluyofc>sk$ofihe AU> process 
are performed until a selected deposition depth is attained, 

38. (Original) The method of claim 24 wherein the loading treatment is performed 
within the same process environment of the poly-silicon formation. 

39. (Original) The method of claim 24 wherein the loading treatment is performed 
within an individual process environment* 
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40. (Original) The method of claim 24 wherein the loading (rcabaem employs a plasma. 

41. (Original) The method of claim 24 wherein the substrate comprises diamond, 

42. (Currently Amended) A method for febricati ng a portion of an integrated circuit on a 
semiconductor substrate* the method comprising: 

cleaning the surface of the substrate; 
forming a thin insulate on the substrate; 

depositing a high dielectric constant (high*) material upon the thin insulate; 
performing an anneal on the high** material; 

°PP *ywg a Mro^n^taipm? gas loading treatrncni upon the annealed high-k materia]; 

and 

forming a polygon layer on the treated high-* material, wherein the anneal hydrogen. 
^^il?temlP^dteia^m^ and poly-silicon deposition occur sequentially. 

43. (Currently Amended) The meihod of claim 42 further comprising: 

selecting a fittt temperature* a first pnOTirc, and a first time for the hvdroeen<ontamin^ 
gas loading treatment; and 

selecting a second temperature* a second fwressurc, and a second time for the poly*si!icon 
layer fotmatton. 

44. (Original) The met hod of claim 43 wherein the first tempemtureb 
raji^oenveen atom 450 X and about 650 *C\ the first pressure Is selected from a range henveen 
about 0.1 ton and about SO torr, and the first time is selected from a range tetween about I 
second and about 5 minutes. 

45. (Original) The method of claim 44 wherein the first temperature is about 500 *C. Ihe 
first pressure is about 40 torr. and the first time is about 2 minutes. 
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46. (Original) The method of claim 43 wherein the second temperature is selected from 
a range between about 700 °C and about 900 °C, the second pressure is selected from a range 
between about I millitofr and about 760 torn and me second time is selected from a range 
between about ! second and about 20 minutes. 

47. {Currently Amended) The method of claim 42 further comprising selecting a 
chemical bydmfen»eontainina gas for the hvdroeen<on iaimng pas loading trealmcni 

48. (Carrenily Amended) The method of claim 47 wherein the ehwmeat hyp^c^- 
contatning eas is selected from the group consigns of: 

H 2 ; 

NHj; and 
SIB* 

49. (Currently Amended) The method of claim 42 where^ 

loading treatment is performed within the same process environment of the poly-silicon 
formation. . 

50* {Currently Amended) The memod of claim 42 wherein the hydroi^^ntamm^ m 
loading treatment fe per lormcd within an individual process environment, 

51 , {Currently Amended) The method of claim 42 wherein the hv^to^eit^niaininp^m 
loaning treatment employs a plasma. 

52. (Ori#nal) The method of claim 42 wherein the high«k material is deposited using an 
atomic layer deposition (AID) process. 

53. (Original) The method of ctaim 52 wherein the mgh-k material is HK>2, and wherein 
the method further comprises selecting an HflCh dcposiUon temperature from a range between 
about 200 *C and about 400 *C and selecting a deposition depth from a range between about 
3 Angstroms and about 75 Angstroms, 

54 (Original) The method of claim 52 wherein a plurality of cycles of the ALD process 
are performed until a selected deposition depth is attained 

55. (Original) The method of Claim 42 wherein the substrate comprises diamond. 



